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FLEXIBLE PACKAGING 

TECHNICAL FIELD OF THE INVENTION 

This invention relates generally to packaging, and more 
particularly to ?exible packaging. 

BACKGROUND OF THE INVENTION 

The many advantages of ?exible packaging have made it 
the package of choice in many applications. TWo prominent 
?elds for ?exible packaging are the beverage industry, for 
example for Wines or for beverage syrups, and the pharma 
ceutical ?eld. Of course, many other applications exist as 
Well. 

In general, products are ?lled into ?exible packages and 
then distributed for use by customers for their particular 
application. The products are either ?lled into pre-made bags 
through ?tments, or ?lled into bags as the bags are being 
made on form, ?ll, and seal machines. Often the ?exible 
packaging is distributed in boxes, and such systems are 
commonly referred to as bag-in-box (“BIB”) systems. 
“Bag,” as used in this disclosure, is meant to include any 
?exible package, including, Without limitation, bags, 
pouches, and stand-up packages. 

FIGS. 1A and 1B illustrate certain prior art bags and some 
of the problems associated With them. FIG. 1A shoWs a side 
vieW of a bag 10 that includes opposing side Walls 12 and 14, 
and cross seams 16 and 18. Fitment 20 is used to evacuate 
the bag, and is formed on or through bag Wall 12. As shoWn 
in FIG. 1B, the ?tment 20 may be located in many places 
across the bag, but cannot be placed all the Way to the 
bottom of the bag, because of the need for space for forming 
cross seal 18. 
As seen in FIGS. 1A and 1B, the ?tment 20 opens (inside 

the bag) in close proximity to the bag Wall 14, thus creating 
a high likelihood of inef?cient evacuation, since bag Wall 14 
may close off ?oW through ?tment 20 by sealing against the 
inside of the ?tment 20. To solve this problem, evacuation 
devices such as dipstrip 22 or ?tments With standoffs, have 
been used to prevent such sealing off. 

Even With evacuation assist devices, in use, as shoWn by 
the use-orientation of FIG. 1, the ?tment 20 opens horiZon 
tally, and thus, as the bag collapses during evacuation, there 
can be an undesirable amount of unevacuated remnant. 

Moreover, turning the spout doWnWard, With the bag 
remaining vertically oriented as shoWn in FIG. 1 generally 
exacerbates the problem of evacuation, rather than helping 
it. Finally, turning the Whole bag face doWn, so that the 
?tment 20 evacuates doWnWard, does not solve the evacu 
ation problem, because much of the contents of the bag Will 
be horiZontally displaced from the spout and Will very likely 
not evacuate. 

Therefore, a need as arisen for methods and apparatus that 
eliminate or substantially reduce problems associated With 
prior art systems. 

SUMMARY OF THE INVENTION 

In accordance With the teachings of the present invention, 
methods and apparatus for forming and ?lling ?exible 
packages are provided Which substantially eliminate or 
reduce problems associated With prior art systems. 

In a particular embodiment, a method of forming and 
?lling a ?exible package is provided that comprises attach 
ing a ?tment to a sheet of ?exible material, overlapping tWo 
of the sides of the sheet, vertically sealing at least part of the 
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2 
overlapped material, forming a seal substantially parallel to 
the central axis of the ?tment, ?lling the package, and 
sealing the package. In particular embodiments, the ?tment 
is attached before or after overlapping. Also in another 
particular embodiment, an evacuation device is attached 
proximate the ?tment. 

Also provided is a method of forming and ?lling a ?exible 
package that comprises attaching a ?tment to a sheet of 
?exible material, partially forming the package, forming a 
seal substantially parallel to the vertical plane that includes 
the central axis of the ?tment, the seal comprising at least a 
section angled toWard the ?tment to create an angled side, 
?lling the package, and sealing the package. 

In particular embodiments, the ?tment is attached before 
or after partially forming the package. Also in a particular 
embodiment, an evacuation device is attached proximate the 
?tment. In another particular embodiment, the top seal 
comprises at least a section angled toWard the ?tment to 
create another angled side. 

Also provided is a method of forming and ?lling ?exible 
packages that comprises forming a substantially holloW 
structure from a sheet of ?exible material, attaching a ?rst 
?tment to the sheet of ?exible material, attaching a second 
?tment to the sheet of ?exible material horiZontally and 
vertically spaced apart from the ?rst ?tment, the ?rst and 
second ?tments having substantially parallel central axes, 
forming a ?rst seal substantially parallel to the vertical plane 
that includes the central axes, the ?rst seal comprising a 
section angled With respect to horiZontal to create a ?rst 
angled side, ?lling above the ?rst seal, and forming a second 
seal substantially parallel to the vertical plane that includes 
the central axes, the second seal comprising a section angled 
With respect to horiZontal to create a second angled side. In 
particular embodiments, one or both of the ?tments are 
attached before or after forming the substantially holloW 
structure. Also in another particular embodiment, evacuation 
devices may be attached proximate the ?tments. 

Also provided is a method of retro?tting an existing 
machine, Which comprises rotating cross sealing members. 

Also provided is a method of using a package made 
according to the present invention, Wherein the ?tment is 
attached from a side orientation, and the package is then 
rotated during use so that the ?tment faces doWnWard for 
ef?cient evacuation. 

Also provided are apparatus for creating packages and 
carrying out the methods of the present invention. Further 
more, apparatus and methods are provided for pre-made 
packages, Wherein the packages are sealed ?rst, then ?lled 
through the ?tment, and the ?tment is then capped or 
otherWise sealed. 
An important technical advantage of the present invention 

is that ?exible packages are created that have improved 
evacuation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Reference is made in the description to the folloWing 
brie?y described draWings, Wherein like reference numerals 
refer to corresponding elements: 

FIGS. 1A and 1B illustrate prior art ?exible packages; 
FIG. 2 illustrates a particular embodiment of a particular 

form, ?ll, and seal machine according to the teachings of the 
present invention; 

FIG. 3 illustrates a schematic of seal and ?tment orien 
tations according to the teaching of the present invention; 

FIG. 4 illustrates bag manufacturing and use orientations 
according to the teachings of the present invention; 
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FIG. 5 illustrates a particular embodiment of a sealing 
pro?le and sealing member according to the teachings of the 
present invention; 

FIG. 6 illustrates another embodiment of a sealing pro?le 
and sealing member according to the teachings of the 
present invention; 

FIG. 7 illustrates another embodiment of a system for 
making bags according to the teachings of the present 
invention; and 

FIG. 8 illustrates a ?oW diagram corresponding to the 
apparatus of FIG. 7. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 2 illustrates a particular embodiment of a machine 
for making bags according to the teachings of the present 
invention. Although the present invention is described in 
connection With the vertical form, ?ll, and seal machine of 
FIG. 2, it should be understood that it applies as Well to 
horiZontal machines, and to systems and machines that use 
pre-made bags that are ?lled and evacuated through a 
?tment. In such pre-made systems, the packages are made 
and then ?lled through the ?tments, Which are then capped 
or otherWise sealed. 
As shoWn in FIG. 2, a roll 32 of ?exible material 34 is 

provided. The sheet of ?exible material 34 includes sides 36 
and 38. The sheet 34 is rolled over a collar to form a tubular 
structure. Within this description, tube, or tubular, is meant 
to indicate a shape that has open top and open bottom and 
need not have a round or oval cross-sectional shape. Indeed 
any cross-sectional shape may be used. 

Fitments 40 are fed along a guide rail or track 42 and are 
attached to the ?exible material 34 With a sealer 44. This 
?tment attachment can be accomplished in any knoWn Way, 
and ?tments may comprise internal ?tments or pass-through 
?tments. For pass-through ?tments, a hole can be punched 
before inserting the ?tment, or the hole may be created 
during the ?tment attachment process. 
A heat-sealing bar 46 is used to seal the bag material 34 

near or at its ends 36 and 38 after they are overlapped, to 
vertically seal the tubular structure, thus creating a partially 
formed bag that is opened at the top and the bottom. The 
overlapping seal discussed herein is important for relatively 
large bags, to prevent the contents from leaking through the 
seal (in contrast to the relatively Weaker seals that can be 
made Where tWo ends are brought together face to face for 
sealing). With relatively large systems, for example, Without 
limitation, those that can make bags holding a gallon or 
more of contents, this overlapping seal becomes important. 
In systems that make smaller bags, it is often dif?cult to 
accommodate the overlapping seal, since the back member 
against Which the seal presses may not ?t Within the tube. 
HoWever, With relatively larger systems, such as that dis 
closed herein, there is room to accommodate this vertical 
sealing. Nonetheless, the overlapping seal may be used With 
relatively smaller systems, and the present invention is not 
limited to systems that include overlapping seals. 

Contents of the bag are ?lled through a ?ller 48, that 
includes a ?ll pipe extending into the tube for ?lling the 
bags. This occurs after a bottom seal is formed by a 
heat-sealer 50. Heat sealer forms a cross seal that is parallel 
to the central axis of the ?tment 40. With existing systems 
that make bags such as that shoWn in FIG. 1, the cross seals 
are perpendicular to the central axis of the ?tment. Thus, an 
important technical advantage of the present invention is the 
orientation of the cross seals. In one aspect of the present 
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4 
invention, existing machines are retro?tted by rotating the 
cross sealing members approximately 90 degrees. With this 
invention, signi?cant modi?cations to the machines need not 
be made. 
A pair of roller guides 52 support and shape the bags 

during ?lling and top sealing and alloW most of the air to be 
expelled from the bag before sealing. The seal bar 50 also 
forms the top seal of each bag. A cutter 54 is used to cut the 
bags free for distribution, such as, Without limitation, as part 
of a BIB system. 
As shoWn, by rotating the sealing members as discussed 

above, the ?tments 40 are located at the side of the bags. 
FIG. 3 illustrates, schematically, this rotation. As shoWn, 
sealing is accomplished With sealing members 50 sealing 
parallel to the central axis 60 of ?tment 40. Although the 
opposing sealing bars 50 are shoWn as each moving 
inWardly, it should be understood that one may be a station 
ary backing, and the other may move to seal against the 
stationary backing, or vice versa. Some prior art systems use 
sealing members such as sealing members 62 shoWn in FIG. 
3, Which seal perpendicular to the central axis 60 of ?tment 
40. By sealing substantially parallel to the central axis of the 
?tment, evacuation is greatly assisted because the ?tment 
(sometimes referred to as a spout) opens into the bag 
substantially parallel to the cross seals, and not against 
opposing bag Walls, as happens With the prior art such as 
shoWn in FIG. 1A. 

Referring noW to FIG. 4, a bag made according to the 
teachings of the present invention is oriented With the 
?tment 40 on the side during manufacturing, but at the 
bottom during use. Thus, the bag is rotated 90 degrees from 
its manufacturing orientation for use. FIG. 4 shows the seal 
64 made by vertical sealer 46. 

FIGS. 5—8 illustrate particular embodiments of the present 
invention in Which angled or ramped seals are made to assist 
in evacuation. Although the particular embodiments shoWn 
in FIGS. 5—8 are discussed in connection With a vertical 
form, ?ll, and seal machine, the concepts apply as Well to 
other machines, including those that make pre-made bags. 
As shoWn in FIG. 5, a ramped or angled seal 66 is formed 

that diverges from the straight cross-seal 68. In particular, in 
the embodiment of a vertical form, ?ll, and seal, machine, a 
bag 70 is ?rst sealed at its bottom With seal 66a and seal 68a 
(Which may be made With one or more sealers). Product is 
then ?lled into the bag 70, and the bag 70 is advanced and 
sealed at the top (seal 68b), preferably With the same sealing 
mechanism. As the top seal of bag 70 is made, the bottom 
seals 66b and 68b of bag 72 are made. Bag 72 is then ?lled, 
and advanced and sealed at its top, indicated as seal 68c. One 
embodiment of a seal mechanism for making the seals 
discussed in FIG. 5 is shoWn by reference 74 in FIG. 5. This 
sealing mechanism 74 corresponds to the sealing member 50 
shoWn in FIG. 2, of course With the change that the ramp 
sealing section 66 is provided. 
As discussed, it is preferable that one sealing mechanism 

be used to make the bottom seals and top seals for each bag. 
HoWever, it should be understood that more than one sealing 
member may be used to make the appropriate seals. 

In use, the separated bags of FIG. 5 are rotated as shoWn 
in FIG. 4. Thus, the ?tments face doWnWard, and the ramped 
or angled seals 66 help direct product toWard the ?tments for 
ef?cient evacuation. In general, referring to the orientation 
of FIG. 5, one aspect of the present invention encompasses 
any seals made substantially parallel to the vertical plane 
that includes the central axis of the ?tment, When those seals 
are angled toWard the spout to assist in evacuation When the 
bag is rotated for use after manufacturing. 
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FIG. 6 illustrates an alternative embodiment to that shown 
in FIG. 5 Wherein a sealing member 80, corresponding to 
sealing member 50 of FIG. 2, is illustrated. In the embodi 
ment of FIG. 6, a sealing member 80 includes a horiZontal 
sealing section 82 and tWo angled sealing sections 84 and 
86. Again, bags 70 and 72 are illustrated, With bag 70 being 
formed ?rst by making its bottom seal comprising seal 
sections 82a and 84a. Section 84a is ramped toWard the 
spout. The bag 70 is ?lled, and then its top seal is made, 
again With sealing member 80, and its top seal is indicated 
by sealing sections 82b and 86b. The bag 72 is then 
advanced and ?lled, With its bottom seal 82b and 84b having 
already been made at the same time as the top seal 82b and 
86b of bag 70. After ?lling, the top seal of bag 72 is made, 
as discussed above, resulting in seal sections 82c and 86c. 
After the bags are separated for distribution, they are used in 
an orientation 90 degrees from that shoWn in FIG. 6, Wherein 
the ?tments (or spouts) are facing doWnWard. Evacuation is 
greatly assisted by the ramp effect of seals 84 and 86, 
assisting in moving product toWard the spout for ef?cient 
evacuation. 

FIGS. 7 and 8 illustrate alternative embodiments to those 
shoWn in FIGS. 5 and 6, Wherein, as shoWn in FIG. 7 a tube 
of bag material 90 is sealed and cut by members 92, 94, and 
96. HoWever, in the embodiment shoWn in FIG. 7, ?tments 
98 are attached to bag material 90 in alternating fashion, 
each one vertically and horiZontally displaced (on the sheet) 
from the next, preferably 180 degrees on the tube from the 
other ?tment. Thus, With reference to FIG. 2, tWo stations for 
attaching ?tments are be provided, one for attaching on the 
bag material 90 at one location, and the second for attaching 
180 degrees opposite from that location. 

In operation, sealing and cutting member 92 forms a 
bottom seal to partially form a bag 100 (and cut the previous 
bag 101). Bag 100 is ?lled and then sealed at its top by 
sealing member 94. Sealing member 94 forms top seal B of 
bag 100, Which reference B also denotes the bottom seal of 
bag 102. Next, bag 102 is ?lled and advanced so that its seal 
B is aligned With cutting member 96. Then, sealing member 
92 forms a top seal A of bag 102 (and a cut is made along 
A as Well). Cutting member 96 cuts along seal B and thus 
bag 100 and bag 102 are cut free for distribution. In a 
preferred embodiment, the cutting by cutter 96 and the 
sealing and cutting from member 92 are accomplished at the 
same time, hoWever, it should be understood that they may 
be accomplished at other times With separate devices. Fur 
thermore, it should be understood that the order of the ?lling 
and advancing discussed above in connection With bag 102 
can be interchanged. 

The embodiments shoWn in FIGS. 7 and 8 have the 
advantage of using substantially all of the bag material 90. 
As can be seen by the shape of the bags, they form bags that, 
When rotated for use so that the ?tments face doWn, each 
include tWo ramped seals A and B that assist in moving 
product toWard the ?tments. 
US. patent application Ser. No. 10/ 126,702, ?led Apr. 19, 

2002 and entitled Flexible Packaging, commonly assigned, 
is herein incorporated by reference. In particular, the teach 
ings of that application With respect to attaching evacuation 
devices apply to the present invention, and thus may be 
combined With the present invention to create ?exible pack 
ages that also include evacuation devices. 

Throughout the description, it should be understood that, 
Where appropriate, the order of the processes may be 
changed Without departing form the intended scope of the 
present invention. Also, it should be understood that any 
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?tment type can be used With each embodiment, including, 
Without limitation, internal type ?tments or pass-through 
type ?tments. 
The particular descriptions provided are illustrative 

examples, and features and advantages of each example may 
be interchanged With, or added to the features and advan 
tages in the other embodiments and examples herein. And, 
in general, although the present invention has been 
described in detail, it should be understood that various 
changes, alterations, substitutions, additions and modi?ca 
tions can be made Without departing from the intended scope 
of the invention, as de?ned in the folloWing claims. 

What is claimed is: 
1. A method of forming and ?lling a ?exible package, 

comprising: 
attaching a ?tment to a sheet of ?exible material, the sheet 

having a ?rst side end, a second side end, an inside 
surface, and an outside surface, the ?tment having a 
tubular passageWay With a central axis; 

overlapping the ?rst and second side ends such that part 
of the inside surface is in contact With part of the 
outside surface; 

vertically sealing at least part of the overlapped part of the 
sheet; 

forming a seal substantially parallel to the central axis of 
the tubular passageWay of the ?tment; 

?lling the package; and 
sealing the package. 
2. The method of claim 1, Wherein the ?exible package is 

a plastic bag. 
3. The method of claim 1, Wherein the ?tment is attached 

before overlapping. 
4. The method of claim 1, Wherein the ?tment is attached 

after overlapping. 
5. The method of claim 1, Wherein sealing the package 

comprises making a top seal. 
6. The method of claim 1, Wherein forming the seal 

comprises forming a bottom seal. 
7. The method of claim 1, Wherein ?lling the package 

comprises ?lling the package With a liquid product, and 
further comprising attaching an evacuation device proxi 
mate the ?tment, the evacuation device comprising a ?rst 
end and a terminal end and a channel at least partially open 
to the liquid product betWeen the ?rst and terminal ends, the 
evacuation device extending aWay from the ?tment and 
adapted to facilitate ?oW of the liquid product to the ?tment 
by effectively preventing the sheet of ?exible material from 
closing off ?oW to the ?tment during evacuation of the 
package. 

8. The method of claim 7, Wherein the evacuation device 
that is attached proximate the ?tment comprises a length 
betWeen the ?rst and terminal ends, and Wherein the channel 
is at least partially open to the liquid product substantially 
the entire length betWeen the ?rst and terminal ends, and 
Wherein the ?tment is adapted to be coupled to a pump for 
evacuation of the liquid product. 

9. A method of forming and ?lling a ?exible package, 
comprising: 

attaching a ?tment to a sheet of ?exible material, the sheet 
having a ?rst side end, a second side end, an inside 
surface, and an outside surface, the ?tment having a 
tubular passageWay With a central axis; 

overlapping the ?rst and second side ends of the sheet 
such that part of the inside surface is in contact With 
part of the outside surface; 

sealing at least part of the overlapped sheet; 
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forming a seal substantially parallel to the vertical plane 
that includes the central axis of the tubular passageway 
of the ?tment, the seal comprising at least a section 
angled toward the ?tment to create an angled side; 

?lling the package; and 
sealing the package. 
10. The method of claim 9, Wherein the ?exible package 

is a plastic bag. 
11. The method of claim 9, Wherein the ?tment is attached 

before the package is partially formed. 
12. The method of claim 9, Wherein the ?tment is attached 

after the package is partially formed. 
13. The method of claim 9, Wherein sealing the package 

comprises making a top seal. 
14. The method of claim 13, Wherein the top seal com 

prises at least a section angled toWard the ?tment to create 
another angled side. 

15. A method of forming and ?lling ?exible packages, 
comprising: 

forming a substantially holloW structure from a sheet of 
?exible material; 

attaching a ?rst ?tment to the sheet of ?exible material; 
attaching a second ?tment to the sheet of ?exible material 

horiZontally and vertically spaced apart from the ?rst 
?tment on the sheet, the ?rst and second ?tments 
having substantially parallel central axes after the hol 
loW structure is formed; 
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forming a ?rst seal substantially parallel to the vertical 

plane that includes the central axes, the ?rst seal 
comprising a section angled With respect to horiZontal 
to create a ?rst angled side; 

?lling above the ?rst seal; and 
forming a second seal substantially parallel to the vertical 

plane that includes the central axes and above the ?rst 
?tment such that the ?rst ?tment is part of a ?rst 
?exible package separated from a second ?exible pack 
age of Which the second ?tment is a part, the second 
seal comprising a section angled With respect to hori 
Zontal to create a second angled side. 

16. The method of claim 15, Wherein forming a substan 
tially holloW structure from a sheet of ?exible material 
comprises overlapping tWo ends of the sheet and sealing at 
least part of the overlapped sheet. 

17. The method of claim 15, Wherein the ?exible package 
is a plastic bag. 

18. The method of claim 15, Wherein one or both of the 
?tments are attached before forming the substantially holloW 
structure. 

19. The method of claim 15, Wherein one or both of the 
?tments are attached after forming the substantially holloW 
structure. 


